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[Abstract] Objective To systematically evaluate the current status of hepatic
encephalopathy (HE) and its influencing factors in patients after transjugular intrahepatic
portosystemic shunt (TIPS). Methods Cochrane Library, PubMed, Embase, Web of Science,
CINAHL , CNKI, VIP , CBM, WanFang database were searched from inception to October 20, 2024.
Meta-analysis was performed using Stata 14.0 and RevMan 5.3 software. Results A total of 40
original studies involving 8,509 patients were included. The results of Meta-analysis showed that the
incidence of HE in patients after TIPS was 31%[95%CI(28%, 34%)], and age [OR=1.22, 95%CI(1.15,
1.29)], MELD score [OR=1.46, 95%CI(1.29, 1.65)], preoperative blood creatinine [OR=1.27,
95%CI(1.14, 1.41)], Child-Pugh classification [OR=2.83, 95%CI(1.56, 5.13)], preoperative blood
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ammonia [OR=1.25, 95%CI(1.18, 1.33)], Child-Pugh score [OR=1.21, 95%CI(1.08, 1.35)], preoperative bilirubin
[OR=1.35, 95%CI(1.11, 1.65)], preoperative sodium [OR=1.30, 95%CI(1.16, 1.45)], and a history of preoperative
HE [OR=2.00, 95%CI(1.06, 3.76)] were the influence factors for the development of HE in patients after TIPS.
Conclusion The incidence of HE in post-TIPS patients is high, and clinicians should identify and intervene early

to minimize or delay the occurrence of HE in patients after the TIPS procedure referring to the influence factors.

[Keywords ] Transjugular intrahepatic portosystemic shunt; Hepatic encephalopathy; Incidence;

Influence factors; Meta-analysis
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Table 1. Basic characteristics and risk of bias assessment results of included studies
AT B B FrasE R HE o REHE paEE
(Bi) (%) WAL E  RER (%) Wy

Casadaban 20157 SE[E  JRBIXHEEFSE 191 (114/77) 54.0£9.0 @ 454 - 7
Berlioux 2014 b Ed| S %] A5 54 (41/13) 58.0+11.0 ® 35.1 - 6
Chen 2020"" dbmt RGBTSR 122 (69/53) 57.0+12.0 @ 38.5 . B.C 7
Dissegna 2019 ZRAF] S filx] BRAFST 63 (42/21) 55.8+4.3 @ 53.9 R 7
Fonio 2017" FERA g BRAIESY 75 (49/26) 59.1£9.5 (€)) 413 - 8
He 2016"" dbst RGIXTIRBESE 361 (237/124)  49.9+11.3 @ 23.8 6
Lin 20217 T FEHIXTEIFTE 224 (162/62) 53.0+10.8 @ 36.6 7
Liu 2021 I BABIAIFFE 159 (96/63 ) 53.6+11.2 @ 23.2 7
Masson 2008"" HE O IR 136 (80/56) 51.6+11.6 @ 38.2 - 6
Merola 20147 K RIS IRBRSY 81 (58/23) 57.0£8.0 @ 18.5 F 8
Nardelli 2016 RRA s BT 82 (57/25) 57.9+10.1 @ 4.6 - 8
Nardelli 2017 BRA W BT 46 (34/12) 58.6+9.1 ) 45.6 A, B, C. F 7
Rowley 2018"" EHE RIS 210 (136/74) 56.0£7.9 @ 20.0 - 6
Schindler 20207 Lt S ok A5 93 (65/28) 59.0+9.2 @ 483 A, G 7
Teng 2018 dtat BB AIF 5 704 (511/193)  532+13.6 @ 37.9 - 7
Tong 2021 FHS REIRTEBFSE 361 (255/106)  51.8+12.0 @ 20.2 B. G 8
Wang 20215 dbnt BIXTERBTSE 195 (140/55) 51.2+11.4 @ 23.0 B. E. H 7
Yao 2015 dbmt RGIFEREESE 279 (172/107)  49.2+11.6 ® 40.8 B 6
Himg 2011%" i RPITEREESE 190 (130/60) 51.5+124 ® 24.7 - 6
P 20215 fia3Ea) SR IREFGE 242 (191/51) 502+ 11.3 @ 12.3 AL E 7
A 2019 dbmt ik RS 80 (50/30) 50.9+9.4 @ 23.7 A. H 8
% 20195 JET IR AT 32 (26/6) 53.1+13.7 @ 28.1 F. H 8
FRE 2023 LRE  WBIXTRITIE 185 (137/48) 542+14.2 @ 15.1 A. D, G. K 7
T 2024 AR RGINTRERESE 302 (243/59) 483£6.9 ©20) 21.5 A 8
S 20217 KIS 84 (56/28) 58.9 10.0 @@ 30.9 A. D 8
24 2015 dbmt G EpSE 50 (26/24) 56.2+9.4 @ 18.0 C.F.H. I 7
Wiz i 2020 TN R BRI 93 (57/36) 60791000 Q@@ 38.7 A. B 6
Fa 2021" W RPIXHRAESE 108 (58/50) 52.46 +8.77 @ 37.9 AL G, J 1 6
A% 2014 K REINEBITE 181 (135/46) 57.34 + 10.90 @ 232 - 7
SLFAE 2023 M FEHIXTEIFTE 263 (194/69 ) 52.8+11.3 @ 22.0 A.B.E, H. I 7
Yang 2022 Wifg RPIXTEREESY 191 (156/35) 532+11.5 @ 26.7 J 7
Coronado 2020 B JEPIRHIREFGE 376 (218/158)  57.0+12.0 @ 51.5 A. B 6
Li 2019 il SR IEIITE 262 (210/52) 51.1+11.9 ® 34.7 AL F. 1 8
Li 2024 BW JRFIIEEE 132 (90/42) 53.5+11.1 @ 28.0 A. D, G. K 8
Liao 2023 demt RBIXTEEESE 296 (203/93) 52.1+12.7 O] 19.9 A. G, 7
Routhu 2017 B[ BB SE 678 (434/244)  545+11.6 @ 37.9 AL G 7
Shi 2024"" BRiE O UIRTIERFSE 571 (439/132)  52.5+109 @ 32.7 A.B.J 8
Yang 2022 BRI BASIAIFSE 276 (181/95) 54.6+11.5 @ 22.1 Al 7
Yin 20205 Mnt RGIXTIEEETE 373 (229/144) 561 +11.2 ® 31.3 A, G, 1, ) 6
Yin 20235 TH RPIIEBESE 108 (84/24) 53.0+10.8 @ 453 A, B, E 8
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FFrmFAHELEISdE; A HF#b; B. MELD#ES; C. RFTHES ; D. k& G fajz; E. Child—Pugh#f4; F. RaTlesrf; G. KaTalUsF; H. KaT
M Z; 1. Child=Pugh#4; ). KaTfsh; K. &FPK,
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(16.1%, 51.4% ) ]; Child=Pugh4> 2%~ A %% .
B¢, CHEHM HE L4558 22.1%[95%C1
(14.9%, 29.2%) 1. 30.9%[95%CI1 (25.3%,
36.5% ) 1 F1148.2%[95%CI (36.9%, 59.4%) 1; *
WMEBZ < 8mm N> 8 mm iy HE %k 4 F 755K
30.8%[95%CI (22.9%, 38.8% ) ]. 34.0%[95%CI

(21.8%, 46.3%) |5 AHIEKEH HE KEFRN

34.5%[95%CI (26.8%, 42.2% ) ], V.3 3.
2.5 HRMESH

XF TIPS ARJ5 HE % A= 28 06 1 200 538 1o 1%
Wi B — S8R SCR A T AU A, S5 R WoR BT
ROV HE A A AR A, SRR A RS . R
FHAG 460555 O AR Ty 3 %) HE 520 PR 28 Meta 23 #1485
SREEA TR AT, 45 7 [ 2550 A AR TR L
BB OR {H K 95%C1 ZEfbANK, WL 4.
2.6 KFWEKIE

XF TIPS AR5 HE & ARk F M,
Egger £ 56 & Begg K5 0 25 42 7R, AN R A E
KR AT AT BEPEEL/N (Egger K30 : P=0.94;
Begg il P=0.30) o X450 K2R 1T & 3R
FIRLE:, Egger Z5 R B, BRI, Hpsgm
R R0 L Rlmfr, W22, R
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Table 2. Results of Meta—analysis and publication bias of influence factors for HE in post-TIPS patients

B % At : SR MetaZ3 B4t 5 Eggerfd Begg /1
P (%) P OR{H (95%CI) Pfi i Pl Zfi  PA
AR ) 80 <0001 122 (1.15, 1.29) <0.001 5.54 <0.001 226 0.024
MELD43 117716 20-26.3032 41 44,4631 541 88  <0.001 146 (129, 1.65) <0.001 1.83  0.097 130 0.193
ARH ML AILEF QIs 303742, 4550.53] 84 <0001 127 (1.14, 141) <0.001 185 0092 136 0.174
Child-Pugh/ygf 10+ # 47523 87 <0001 283 (156, 513) <0.001 027 0798 031 0.737
AT 12 (R 47 0.12  125(1.18, 1.33) <0.001 1.21 0.164 038 0.685
Child-Pughif-gy 51773+ 52 0.07 121 (108, 1.35) <0.001  -023 0712 024 0.806
RATAHLT 2 5124:26.36.40.47) 76 0.002 135 (1.11, 1.65) 0.002 163 0101 073 0462
AR MM 44 gl on 0 086 130 (1.16, 145) <0001  -073 0541 035 0.726
IR AR 4U153739.451 93 <0001 1.65 (0.96, 2.85) 0.07 147 0112 1.02 0308
ARHTHES 31726040 76 0.01  2.00 (1.06, 3.76) 0.032 1.18  0.150 085 0.203
#R3 TIPSRGEEHER £ R ADHT
Table 3. Subgroup analysis of the prevalence for HE in post-TIPS patients
4151 AT TR HE£E3 (%, 95%CI) S FPA
PME (%) Pfii
BMI (kg/m®) 0.023
<185 PASA 40.6 0.19 33.8 (16.1, 51.4)
18.5~23.9 PR 482 0.14 30.0 (13.6, 45.8)
>24 3l 79.5 <0.05 255 (19.4, 31.6)
Child—Pugh/4% <0.001
A 1411720721, 25726, 26720, 33, 37,39, 42, 4445 541 86.6 <0.05 22.1 (149, 29.2)
B [ 411720721, 25726, 2620, 33, 37,39, 42, 4445, 541 81.6 <0.05 30.9 (25.3, 36.5)
C [ 411720721, 25720, 26729, 33,37, 39, 42,4445 54) 83.4 <0.05 482 (369, 59.4)
THEA (mm) 0.021
<8 QL7023 86.1 <0.05 30.8 (22.9, 38.8)
>8 U202 31752 2] 84.1 <0.05 34.0 (21.8, 46.3)
HIFEK 0.039
& QU719 23724, 28732, 3439, 57730, 44,5152, 541 925 <0.05 345 (268, 42.2)
N L QUOTIT 19,2372, 26732, 34735, 37739, 44, 31752, 341 85.0 <0.05 24.8 (19.7, 29.9)
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Table 4. Sensitivity analysis of influence factors for HE in post-TIPS patients
B % [ T AN A AR BN AT

ORfH (95%CI) PlH Z{H OR{H (95%CI) P ZfH
AR 1.08 (1.07, 1.10) <0.001 11.29 1.22 (1.15, 1.29) <0.001 7.08
MELD#F-43 1.35 (1.30, 1.40) <0.001 15.10 1.46 (1.29, 1.65) <0.001 5.93
AR i AL 1.16 (1.13, 1.20) <0.001 9.28 127 (1.14, 141) <0.001 442
Child—Pugh/2% 136 (1.22, 1.51) <0.001 5.51 2.83 (1.56, 5.13) <0.001 3.43
ENGINITE=) 123 (1.18, 1.28) <0.001 10.41 1.25 (1.18, 1.33) <0.001 7.25
Child—PughiF-4} 122 (1.14, 1.31) <0.001 5.47 1.21 (1.08, 1.35) <0.001 3.29
ENIJEEES 123 (1.14, 1.33) <0.001 5.19 135 (1.11, 1.65) 0.002 3.05
AR i 130 (1.16, 1.45) <0.001 4.56 130 (1.16, 1.45) <0.001 4.56
TR i AE 0.99 (0.94, 1.06) 0.860 0.17 1.65 (0.96, 2.85) 0.070 1.81
ARUTHEL 1.46 (1.18, 1.81) <0.001 3.52 2.00 (1.06, 3.76) 0.032 2.14

ANEXHAE IR A TS IE, REIERTZS SR [OR=1.22,
95%CI (1.15, 1.29) ], BIEJG455H K [OR=1.11,
95%CI(1.04, 1.17) ], K IERTFA5HRIC I E AR,
SO E

3 i

AW L Meta 347X 36 F i X HE JZ 4 55
BABIRIE T AT B A9, 4R on, TIPS RJ5 &
H HE KAERN 31%, TR, X5HETHE
FIHRAE Y TIPS RJ5 HE % £E % 309%~40% AA4T ™,

WA 4y B & B, AHECT BMIKH 18.5~
23.9 kg/m> } BMI > 24 kg/m’ ) & &, BMI <
18.5 kg/m” B #.35 TIPS AR5 HE () % A R i 8 .
AHOCHFIE B, AR BMIH 5 2 AR LA EA ¢,
i AL PRI I 2 B A A Ak s 3 TIPS R & AE
HE SR H R B 5 B 2R R BUS A,
— IR ARG TEM A 1 794 B FLER BoR, LA
W E 5 HE B9 & AR S IEARSE Y. Child-Pugh 43
%% 0 C YR E RS HE K A R & 5. Child-
Pugh 73 9% 7T e Wi e At 45 g 0, AT
JHF I P £k 25 B8 7 S S8 ARG IIE PN il 207K F-, - Child-
Pugh 434t E, WIFDIEER AL 22, il 20K F
T AT T TE ik 4 A i AT S B0 HE B9 &
AP AT < 8 mm AR ER, > 8 mm K
WEHAARJG HE ) RARTE R, X SRS
J—5 N MR IESE, R 8 mm
28 HE 19 & B RPN THCE 10 mm 348, HZ
% > 8 mm J& TIPS AJ5 & A HE (7037 fE R
PRIE S, SXRTRE S SR EARMR, 1AM i
W2, SERAE I i 2K -3 N i 5 i HE
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